Internalization of ecto-ATPase activity in human neutrophils upon stimulation with phorbol ester or formyl peptide.
We have demonstrated the alteration of the localization of ecto-ATPase activity in human neutrophils after stimulation with phorbol myristate acetate or N-formylmethionyl-leucyl-phenylalanine using a cerium-based cytochemical method. In unstimulated cells, the enzyme activity was observed on the plasma membrane. Both the diazonium salt of sulfanilic acid and diethylpyrocarbonate inhibited the production of the reaction precipitates. Within 2-3 min of stimulation, cells developed cytoplasmic projections (ruffles). The ecto-ATPase activity on the plasma membrane of these ruffles was, however, weaker than that at the non-ruffle-forming side. The ruffle-forming side (RFS) was also the site where elongated tubular structures positive for the enzyme reaction tended to concentrate and associated with the plasma membrane. The enzyme activity was also detected in intracellular compartments, which appeared predominantly in the RFS concomitantly with the disappearance of the enzyme activity from the plasma membrane. Using a series of thick sections and computer-assisted three-dimensional reconstruction, the enzyme reaction-positive internalized membranes were visualized as a complicated mass formed by enzyme reaction-positive vesicles which gathered together and were, at least in part, interconnected. The present results indicate that the detected enzyme reaction is a product of the ecto-ATPase activity, and that RFS possibly serves the membrane flow with respect to endocytosis.